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Abstract
Background: Elevated levels of risky alcohol consumption and alcohol-related harm have been reported for
sportspeople and supporters compared to non-sporting populations. Limited systematic reviews have been
conducted to assess the effect of interventions targeting such behaviours.
Methods: A review was undertaken to determine if interventions implemented in sports settings decreased alcohol
consumption and related harms. Studies were included that implemented interventions within sports settings;
measured alcohol consumption or alcohol-related injury or violence and were either randomised controlled trials,
staggered enrolment trials, stepped-wedged trials, quasi-randomised trials, quasi-experimental trials or natural
experiments. Studies without a parallel comparison group were excluded. Studies from both published and grey
literature were included. Two authors independently screened potential studies against the eligibility criteria, and
two authors independently extracted data from included studies and assessed risk of bias. The results of included
studies were synthesised narratively.
Results: The title and abstract of 6382 papers and the full text of 45 of these papers were screened for eligibility.
Three studies met the inclusion criteria for the review. One of the included studies was a randomised controlled
trial (RCT) of a cognitive-behavioural intervention with athletes within an Olympic training facility in the USA. The
study reported a significant change in alcohol use between pre-test and follow-up between intervention and
control groups. The other two studies were RCTs in community sports clubs in Ireland and Australia. The Australian
study found a significant intervention effect for both risky alcohol consumption at sports clubs and overall risk of
alcohol-related harm. The Irish study found no significant intervention effect.
Conclusions: A limited number of studies have been conducted to assess the effect of interventions implemented
in sports settings on alcohol consumption and related harms. While two of the three studies found significant
intervention effects, it is difficult to determine the extent to which such effects are generalisable. Further controlled
trials are required in this setting.
Systematic review registration: PROSPERO CRD42014001739
Background
Alcohol consumption is a causal component of more
than 200 diseases, injuries and other health conditions
[1]. The diseases and conditions to which alcohol con-
tributes are diverse due to multiple mechanisms of effect
including the toxic effects on tissues and organs; de-
pendence and subsequent lack of self-control over
drinking behaviour and intoxication, whereby physical
coordination, perception, cognition, consciousness and
behaviour are impaired [2–4]. Worldwide, excessive al-
cohol consumption is responsible for 5.9 % of deaths
and 5.1 % of the global burden of disease (as measured
in disability adjusted life years (DALYs)) [4]. In 2012, this
equated to approximately 3.3 million deaths and 139
million DALYs [4]. Such alcohol-related harm not only
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with the user such as family, friends and co-workers [5, 6]
and society at large [3, 7, 8].
For most alcohol-related harms, there is a dose-
response relationship between the amount (volume) of
alcohol consumed and the risk of harm [9]. Consistent
with such evidence, governments around the world have
issued guidelines on the maximum amount of alcohol
that is recommended to be consumed in order to reduce
the harmful effects of alcohol in both the short (e.g.
injury when intoxicated) and longer term (e.g. liver
cirrhosis due to alcohol toxicity) [10].
People who engage in sports, either as players or fans,
are more likely to consume alcohol at levels that put
them at risk of short- and long-term harm compared to
people not involved in sports. For instance, Weschler et
al. 1997 found that in the USA, frequent heavy episodic
drinking (≥3 heavy drinking episodes in the past 2 weeks)
was more common amongst college student athletes
(males 29 %; females 24 %) than students who were not
athletes (males 18 %; females 15 %) [11]. Nelson et al.
(2001) also found that a significantly higher proportion
of US college athletes (57 %) reported binge drinking
(≥5drinks) compared to students who were not athletes
(49 %) [12]. Similar high levels of risky consumption
have been found more recently amongst amateur and
professional sportspeople in countries including
Australia [13], Ireland [14], New Zealand [15, 16] and
Brazil [17]. For instance, in New Zealand, O’Brien et al.
2005 found greater rates of binge drinking (≥6 drinks at
least weekly) amongst sportspeople at the international/
country elite level (59 %), provincial elite level (56 %) and
non-elite level (51 %) compared to non-sportspeople
(31 %) [16]. Similarly, a survey of Australian Football
League (AFL) players by Dietze et al. (2008) found that
the proportion of players that reported risky/high risk
drinking for short-term harm (≥7 drinks on any 1 day on
a monthly basis) ranged from 51 % during the playing sea-
son to 88 % at the end of the playing season, a proportion
significantly greater than that for males in the general
population (44 %) [18]. Higher levels of alcohol consump-
tion have also been reported amongst spectators/fans
when they are at games compared to when not at games
and compared to non-spectator populations [19, 20].
Such heavy episodic drinking by sportspeople and fans
has resulted in increased levels of alcohol-related harm
amongst these population groups. In a recent systematic
review, 10 of 11 included studies found higher rates of
alcohol-related aggression and violence in sporting
populations compared to non-sporting populations. In-
creased levels of aggression or violence amongst sports
players and spectators were reported among middle/high
school students, college/university students, current/
former athletes and general adult populations at both
elite and non-elite levels [21]. For instance, in a study by
O’Brien et al. (2012), university sportspeople in Australia
were over one and half times more likely than non-
sportspeople to display aggressive behaviours such as
verbal insults or assaults when intoxicated (OR 1.65;
95 % CI 1.19, 2.28) and almost twice as likely to damage
property (OR 1.98; 95 % CI 1.38, 2.84) [22]. Similarly, in
a study of amateur players of Gaelic football and hurling
in Ireland, a significantly greater proportion of players
reported getting in a fight due to their drinking (32 %)
compared with a national sample of men of similar age
(15 %) [14].
Given the disproportionate amount of alcohol-
related harm experienced by people involved with
sports, interventions to address excessive alcohol use
within the sports setting have been recommended to
reduce alcohol-related harm internationally by the
World Health Organisation [23], governments [24]
and experts [25].
To our knowledge, only two systematic reviews have
been conducted assessing interventions targeting alcohol
consumption and related harms in the sports setting
[26, 27]. The first of these sought to review controlled
trials of policy-based interventions in sporting organi-
sations [26] but did not find any studies that met the
inclusion criteria. The review included studies up until
May 2007, those with a policy-focused intervention and
an alcohol consumption outcome [26]. The second re-
view [27] of alcohol harm reduction interventions in
sports settings included five studies, all which were
cross-sectional studies of the same multiple-component
alcohol management intervention in community sport-
ing clubs within Australia. The included studies
reported significant improvements in alcohol consump-
tion [28, 29], drink-driving [30, 31] and club revenue
[32]. The review was limited to papers that were
published in English and published in peer-reviewed
journals, potentially excluding studies included in the-
ses and dissertations, and other grey literature, such as
government reports and unreported findings from
studies reported in trial registries. The review was also
limited to interventions that targeted adult populations
of workplace employees or athletes, potentially exclud-
ing studies with adolescent populations and other
people attending sporting venues, such as fans. Finally,
the review did not conduct any assessment of the
methodological quality of the included studies [33].
Objectives
This review sought to determine if interventions imple-
mented in the sports setting are effective relative to a
comparison group in:
1. Reducing alcohol consumption at the sporting venue
and/or overall alcohol consumption,
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2. Reducing excessive alcohol consumption or
intoxication at the sporting venue and/or overall
excessive alcohol consumption or intoxication, and
3. Reducing alcohol-related violence or injury at
the sporting venue and/or overall alcohol-related
violence or injury.
Methods
The review was undertaken according to the methods pre-
scribed in the Cochrane Handbook for Systematic Reviews
of Interventions [33] and is reported according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) [34]. A full report of the methods is
available in the published review protocol [35].
Eligibility criteria for included studies
Interventions
Studies were eligible to be included in the review if the
intervention was implemented in a sporting setting and
aimed to modify alcohol consumption behaviour and/or
alcohol-related intoxication and/or or alcohol-related
violence or injury. Interventions that aimed to address
such outcomes, but also aimed to modify one or more
additional health risk behaviour, were also eligible. Inter-
ventions could include, but were not limited to, health
promotion, health education, regulatory or environmen-
tal initiatives. Interventions with a treatment focus were
excluded. Sports settings were defined as settings (e.g.
arenas, stadiums, grounds, complexes or ovals) where an
organised sporting event or activity occurred either at a
professional (elite) or non-professional (amateur/com-
munity) level, including competition games, training
sessions or other club or team events.
Comparisons
Studies were eligible for inclusion in the review if they
included a no intervention, attention or waitlist control
group or an alternative intervention.
Primary outcomes
Studies with the following primary outcome measures
were eligible for inclusion in the review: (1) alcohol
consumption, such as number of drinks consumed or
alcohol consumed at excessive/risky levels; (2) alcohol-
related intoxication or (3) alcohol-related violence or in-
jury. These measures could be assessed by any method,
including surveys, observations, biochemical measures
or police or medical records.
Study design
Studies with the following study designs were eligible to
be included in the review: randomised controlled trials,
including cluster randomised controlled trials; staggered
enrolment trials [36] or stepped-wedged trials [37];
quasi-randomised trials, where group allocation is not
purely random [38, 39]; quasi-experimental trials with
comparison/control groups, including non-randomised
pre-post (before-after) trials with one or more intervention
and control groups [40], time-series/interrupted time-series
trials (including multiple baseline trials) with independent
control groups [36, 40], preference trials [37] and regression
discontinuity trials [36] and natural experiment studies that
have a comparison group [41]. Any trials without parallel
comparison or control groups were excluded.
There was no eligibility criteria based on the length of
follow-up, year of study publication, language, study
publication status or study source (e.g. grey literature).
Information sources and search strategy
Based on the abovementioned study eligibility criteria, a
search strategy was developed and executed across the
following electronic databases on the 20th August 2015:
the Cochrane Central Registry of Controlled Trials
(CENTRAL) (1974-); The Cochrane Library (1992-);
MEDLINE (1946-); EMBASE (1947-); PsychINFO (1806-);
SPORTDiscus (1985-); Dissertations and Theses (1743-);
ERIC (1966-); PsycEXTRA (1908-) and CINAHL (1937-)
(See Additional file 1).
The following sources were also searched (completed
on 27th August 2015):
(1)The contents of the peer-reviewed journals ‘Addiction’,
‘Journal of Studies on Alcohol and Drugs’ and
‘Medicine and Science in Sports and Exercise’ for
the period May 2009–August 2015,
(2)The first 200 citations from a Google Scholar search
using search terms ‘alcohol’AND ‘sport’AND
‘program/programme OR intervention OR strategy’,
(3)The results of searches of trial registries and the
following topic relevant internet databases using the
search terms ‘alcohol’AND ‘sport’AND ‘program/
programme OR intervention OR strategy’—Alcohol






(4)The reference lists of included studies.
The authors of included trials were also contacted via
email and asked to nominate any relevant trials.
Study selection/screening
Following the removal of duplicate papers, two review
authors independently screened the titles and abstracts
of all papers identified through the search described
above, assessing study eligibility using a standardised,
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pre-piloted screening tool and Endnote (version X7.0).
Papers that did not meet the eligibility criteria were ex-
cluded. The same two reviewers independently examined
the full text of all papers that were either deemed
eligible or for which eligibility was uncertain. Any differ-
ences between reviewers in determining study eligibility
were resolved by consensus and consultation with a
third reviewer. Reasons for study ineligibility were re-
corded for all full-text papers and are described in
Table 1. For papers where there was insufficient infor-
mation to determine eligibility, the study authors were
contacted for clarification. Review authors were not
blinded to the name or institution of study authors or to
journal titles.
Table 1 Reasons for exclusion of studies after full-text review
Study (author/s, year) Reason for exclusion
Bagnardi et al. 2011 [52] Intervention is not in a sports setting
Blaszczynski, 2011 [53] No participants (commentary)
Bormann and Stone, 2001 [54] No comparison group
Caetano et al. 2012 [55] No participants (editorial)
Casswell and Gilmore, 1989 [56] Intervention is not in a sports setting
Clarkson et al. 2002 [57] No comparison group
Donohue et al. 2013 [58] No participants (review paper)
Duff and Munroe, 2007 [59] Does not report an outcome of interest
Finch and Donaldson, 2010 [60] No participants (framework development)
Fromme et al. 1994 [61] Intervention is not in a sports setting
Gregory, 2001 [62] Intervention is not in a sports setting
Holder and Wagenaar, 1994 [63] Intervention is not in a sports setting
Kelly, 2011 [64] Does not report an outcome of interest
Kingsland et al. 2015 [65] Does not report an outcome of interest
Maclean and Bonington, 2008 [66] No participants (commentary)
Mann and Wickens, 2012 [67] No participants (commentary)
Marcello et al. 1989 [68] Intervention is not in a sports setting
Mentha and Waterman, 2009 [69] No comparison group
O’Farrell et al. 2010 [14] No comparison group
Pridemore et al. 2013 [70] No comparison group
Reboussin et al. 2012 [71] No comparison group
Rooney, 1984 [72] No comparison group
Rossow and Norstrom, 2012 [73] Intervention is not in a sports setting
Rowland et al. 2012a [29] No comparison group
Rowland et al. 2012b [31] No comparison group
Rowland et al. 2012c [74] Cross-sectional study design
Rowland et al. 2012d [30] Cross-sectional study design
Schewe et al. 1984 [75] Does not report an outcome of interest
Shakeshaft et al. 2014 [76] Intervention is not solely in a sports setting
Stuart et al. 2013 [77] Intervention is not in a sports setting
Thombs, 2002 [78] Intervention is not in a sports setting
Tricker, 1996 [79] Intervention is not in a sports setting
Trolldal et al. 2013 [80] No comparison group
Wagenaar et al. 2000 [81] Community-wide intervention not specifically in a sports setting
Warpenius et al. 2010 [82] Community-wide intervention not specifically in a sports setting
Watten, 1995 [83] Intervention is not in a sports setting
Yoruk, 2014 [84] Intervention is not in a sports setting
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Data extraction
Two review authors independently extracted data from
eligible studies. A pre-piloted form based on the data ex-
traction form in the Cochrane Handbook for Systematic
Reviews of Interventions [33] was used to extract data
for both evidence synthesis and assessment of study
quality. Extracted information included authors; study
setting (including country, type of sport and level of pro-
fessionalism); study population and participants demo-
graphics (including age, gender and role, such as player
or spectator/fan); study design; intervention and control
conditions; trial outcomes and results and information
for the assessment of study bias. As per the review
protocol [35], it was anticipated that there may be a
range of outcome measures across studies due to wide
variation in measures of alcohol consumption, intoxica-
tion and harm. As such, no specific outcome measures
were pre-specified. Where there were multiple papers
reporting on the one study, the papers were grouped
together and relevant information from across the
papers used to complete the one data extraction form.
Disagreement regarding data extraction was resolved
through discussion between the two reviewers and, if re-
quired, consultation with a third reviewer. Study authors
were contacted for data that were not available from the
paper. Review authors that were extracting data were
not blinded to the name or institution of study authors
or to journal titles.
Upon finalisation of the data extraction process, one
review author transferred study information into the in-
cluded studies (Table 2) and a second review author
checked the data.
Assessment of risk of bias
Two review authors independently assessed risk of
bias in eligible studies by assessing the adequacy of
study characteristics as outlined in the Cochrane
Handbook for Systematic Reviews of Interventions
[33]. Disagreement regarding assessment of risk of
bias was resolved through discussion between the two
reviewers and, if required, consultation with a third
reviewer.
For any non-randomised trials, the authors planned to
assess selection bias that may have led to confounding of
the outcome of interest and the appropriateness of any
statistical methods used to adjust for such confounding.
Additional biases specific to individual study designs
were planned to be assessed on a case-by-case basis and
in consultation with relevant methodological experts
and noted in a supplementary risk of bias table.
Data synthesis and analysis
Intervention effects for the relevant outcomes of all
included studies were described narratively. It was planned
that Review Manager (RevMan Review Manager (RevMan)
[Computer program] Version 5.2. Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2012) be
used to undertake meta-analyses using a random effects
model where outcome data reported by included trials en-
abled pooling and where trials were sufficiently homoge-
neous in terms of participants, interventions and outcome
characteristics. For cluster randomised controlled trials
(RCTs), meta-analyses were planned to be performed using
adjusted effect size estimates and standard errors using the
generic inverse variance method in Revman. For cluster
trials where suitable adjusted effects were not reported, an
effective sample size was planned to be calculated using the
intra-class correlations provided in study reports.
Assessment of study heterogeneity
It was planned that heterogeneity between studies be
assessed using both visual inspection of forest plots and
the I2 statistic. An I2 value greater than 50 % was planned
to be considered indicative of substantial heterogeneity.
Results
Results of the search
The searches generated 6382 papers (following duplicate
removal). Screening of titles and abstracts identified 45 pa-
pers for full-text review (see Additional file 2: PRISMA
flowchart). Of these, three trials (Carr 1992 [42]; O’Farrell
2010 [43]; Kingsland et al. 2015 [44]) met the inclusion
criteria.
Excluded studies
Of the 45 papers for which the full text was examined,
37 were deemed ineligible (Additional file 2: PRISMA
flowchart). Six were deemed ineligible based on partici-
pants, four based on outcome, 10 based on having no
parallel comparator, 15 based on intervention and two
based on study design (Table 1).
Characteristics of included studies
A description of the included trials is presented in
Table 2. In the Carr 1992 trial, individual athletes resid-
ing at a training facility in the USA were randomised to
control (n = 23) and intervention (n = 30) groups [42]. The
trial intervention was based on a cognitive-behavioural
model and was delivered in three separate sections: (1) an
education component on the effects of substance misuse
(2.5 h); (2) a decision-making/coping skills component
(3 h) and (3) a social skill/self-esteem component (2.5 h).
Each component included lecture presentations, group
discussion, role-play exercises and written materials. The
control group received no intervention during the trial
period. Trial outcomes were assessed pre-intervention,
immediately post-intervention and at a 7-week
post-intervention follow-up via self-administered
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Table 2 Characteristics of included studies
Study Study design/setting Participants Intervention and control conditions Outcomes of interest to
the review
Carr 1992 [42] Individually randomised trial
Olympic Training Centre (OTC)
in Colorado Springs, Colorado, USA.
Eight resident teams of elite athletes
representing archery, gymnastics,
shooting, table tennis and handball.
Intervention group: 30 athletes;
control group: 23 athletes
Age: mean 21.3 (SD 4.1)
Gender: males 59 %, females 41 %
Inclusion criteria: athletes in resident
training programmes at the OTC.
Intervention condition: multimodal
substance abuse programme based
on a cognitive-behavioural model,
which included:
• education component (2.5 h)
• decision-making/coping skills
component (3 h)








offered after trial period.
All outcomes were assessed
at pre-test, post-test and at




• Frequency of use of
alcohol in the last month
• Change score for
frequency of use in
alcohol in the last
month from pre-test
to follow-up, coded as:
1 = decrease in use
2 = no change
3 = increase
Kingsland et al. 2015 [44] Cluster randomised controlled trial
Non-elite, community football
clubs within the Hunter, New
England and Sydney regions of
New South Wales, Australia
Eighty-eight football clubs (rugby
league, rugby union, soccer/
association football and Australian
rules football) and club members.
Intervention group: 43 clubs; 700
members at pre-intervention cross
section; 567 members post-intervention
cross section.
Control group: 45 clubs; 711 members
pre-intervention cross section; 577
members post-intervention cross section.
Members pre-intervention:
Age: average 30 years+
Gender: intervention group 77.4 %
male; control group 87 % male)
Role: intervention group 60 %
players, 26 % members/supporters,
14 % officials; control group 47 %
players, 36 % members/supporters,
17 % officials.
Inclusion criteria:
Clubs: community level, non-elite
football clubs who had over 40
members, sold alcohol and were
not participating in an alcohol
management improvement program.
Members: club member who were
18+ years and spoke English
Intervention condition:
2.5 year accreditation programme
which included:
• Adherence to liquor licence
requirement in terms of signage
and alcohol service hours and areas
• Staff trained in responsible service
of alcohol
• Water and substantial food is provided
• Intoxicated people not permitted to
enter, not served alcohol and not
permitted to remain at the club
• Alcoholic drinks are only served
in standard drink measures
• Club maintains a register of
alcohol-related incidents
• Bar servers do not consume alcohol
• Non-alcoholic drinks and low-alcoholic
drinks are available and are cheaper
than full-strength alcoholic drinks
• Club does not serve ‘shots’ or double-nips
of alcohol or ready-to-drink products over
5 % alcohol/volume
• Club does not conduct drinking games/
promotions that encourage risky alcohol
consumption
• Club has some sponsorship that is not
from the alcohol industry
• Club has developed a written alcohol
management policy and distributed it
to members.
Implementation supports: based on
theoretical frameworks for organisational
All outcomes were assessed




• Risky alcohol consumption
defined as ≥5 standard
drinks on the one occasion
• Alcohol Use Disorders
Identification Test (AUDIT):
▪ Median total AUDIT score




subscale (score ≥6 for
items 1–3)
▪ Dependency subscale
(score of ≥4 for items 4–6)
▪ Alcohol-related problems
















Table 2 Characteristics of included studies (Continued)
change and consisted of: project officer
support, implementation cost recovery,
accreditation and associated merchandise,
printed resources and newsletters,
observational audits and feedback
online training and letters of support
from state sporting organisation.
Control condition: control (and intervention)
clubs were given printed resources on
topics unrelated to the trial outcomes.
O’ Farrell 2010 [43] Cluster randomised controlled trial
Gaelic Athletic Association (GAA)
amateur sporting clubs in the
Republic of Ireland.
Forty-one hurling, Gaelic football
and handball clubs within two
counties in Ireland and club players.
Intervention group: 12 clubs; 332
members at pre-intervention; 218
members post-intervention.




Mean age: 24 years
Gender: All male
Inclusion criteria: clubs: within two
study counties in Ireland
Players: uninjured GAA male club
players aged 16 years and above.
Intervention condition:
Community mobilisation approach targeting
the club environment and individual player
behaviour implemented over four months.
Intervention included:
• Alcohol education for the players (1x50mins)
• Alcohol education for coaches (1x40mins)
• Alcohol policy training for club managers
and coaches (1 × 40 min)
• Alcohol information media campaign
Implementation supports: health promotion
staff, presentation materials, handouts and
advertising materials.
Control condition: control (and intervention clubs)
received an education session on sports nutrition.
All outcomes were assessed
at pre- and post-intervention
using self-reported measures
via paper questionnaires:
• Alcohol use disorder
identification test (AUDIT):
▪ Mean total AUDIT score
▪ Total AUDIT score of≥ 8
▪ AUDIT hazardous alcohol
use subscale (score ≥6 for
items 1–3)
▪ AUDIT dependency
subscale (score ≥4 for
items 4–6)
▪ AUDIT harmful alcohol





• ≥21 standard drinks
per week
• Binge drinking (≥6 drinks
one sitting)
• Mean alcohol-related












questionnaires and included a measure of how often
alcohol was used in the last month [42].
The study by Kingsland et al. (2015) was a cluster
randomised controlled trial, with 42 community-level,
non-elite football (Australian Rules, Soccer/Association
Football, Rugby League and Rugby Union) clubs ran-
domly allocated to the intervention group and 45 such
clubs allocated to the control group [44]. The 2.5-year
intervention involved the participating clubs imple-
menting responsible alcohol management strategies, in-
cluding reduced pricing of low and non-alcoholic
drinks, responsible service of alcohol training of staff
and restrictions on drinking games and promotion that
encourage rapid intoxication. The control clubs re-
ceived written materials unrelated to the outcome
measures. Repeat cross-sectional surveys of players,
supporters and officials were employed at pre- and
post-intervention to measure trial outcomes. The trial
outcomes included risky alcohol consumption (≥5
drinks on the one occasion) at least once a month at
the sports club and the following measures of overall
alcohol consumption risk: median total Alcohol Use
Disorders Identification Test (AUDIT) score; total
AUDIT score of ≥8; AUDIT alcohol consumption/haz-
ardous use subscale score of ≥6; AUDIT dependence
subscale score of ≥4 and AUDIT alcohol-related prob-
lems/harmful use subscale score of ≥1. Data were col-
lected from 1411 participants pre-intervention and
1144 participants post-intervention [44].
The study by O’Farrell (2010) involved a cluster-
controlled trial in Gaelic football and hurling clubs. All
sports clubs in one county within Ireland acted as con-
trol clubs (n = 29) and randomly selected clubs within
another county participated in the trial as intervention
clubs (n = 12) [43]. The two participating counties were
selected on a convenience basis. Intervention strategies
were implemented over a 4-month period and involved
strategies at the community level (e.g. media campaign),
club level (e.g. responsible alcohol service practices) and
player level (e.g. education). Repeat cross-sectional
surveys were used at pre- and immediately post-
intervention to measure trial outcomes. Trial outcomes
included yearly alcohol consumption (litres of pure alco-
hol); consumption of ≥21 standard alcoholic drinks per
week; binge drinking (≥6 standard alcoholic drinks in
one sitting); mean total AUDIT score; total AUDIT
score of ≥8; AUDIT alcohol consumption/hazardous
use subscale score of ≥6; AUDIT dependence subscale
score of ≥4 and AUDIT alcohol-related problems/
harmful use subscale score of ≥1. The study also in-
cluded a mean alcohol-related harm score as a meas-
ure of overall alcohol-related violence or injury. Data
were collected from 960 players pre-intervention and
659 post-intervention [43].
For all trials, alcohol harm reduction was the primary
aim and focus of the intervention.
Risk of bias in included studies
The level of risk of bias is presented separately for each
study in Fig. 1 and as a combined study assessment of
risk of bias in Fig. 2. Additional file 3 contains justifica-
tion for each risk assessment.
Risk of selection bias differed across studies. Only
Kingsland et al. 2015 [44] reported appropriate random
sequence generation and club allocation concealment
methods and, therefore, was assessed as having a low
risk of selection bias. All included studies were public
health interventions in which it was not possible for par-
ticipants or study personnel to be blind to group alloca-
tion, and therefore, risk of performance bias was deemed
to be high for all studies. For all studies, all outcome
measures were self-reported by participants and subse-
quently detection bias was deemed to be high for two
out of three studies. For Kingsland et al. 2015 [44], such
risk was deemed to be unknown because while club
members who self-reported study outcomes were not
intentionally blinded from knowing which group their
club was allocated to, their knowledge of this is un-
known and the research personnel collecting outcome
data by telephone surveys were blind to group allocation.
Risk of attrition bias differed across studies. Only Kings-
land et al. 2015 [44] reported undertaking intention-to-
treat analysis and therefore scored low in regard to risk of
attrition bias. For all studies, risk of reporting bias was
deemed to be low as either all planned outcomes were re-
ported or explanation provided as to why this was not the
case. For the two cluster trials [43, 44], the potential risk
of bias due to sports club member/player selection was
assessed. For both studies, risk of such selection bias was
deemed to be low due to the use of either a quasi-random
or census approach.
Effect of intervention
The intervention effects of individual studies are sum-
marised in Table 3.
Reducing alcohol consumption at the sporting venue and/
or overall alcohol consumption
Carr 1992 reported a significant difference between the
intervention and control groups in change in alcohol use
frequency between pre-test and follow-up (X2 = 6.42, P <
0.05) [42]. In the intervention group, 3.6 % reported de-
creased use, 89.3 % no change and 7.1 % increased use
and, in the control group, 21.1 % reported decreased
use, 57.9 % no change and 21.1 % increased use. There
was no significant difference in frequency of alcohol use
in the last month between the groups at pre-test
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Fig. 2 Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included studies
Fig. 1 Risk of bias summary: review authors’ judgments about each risk of bias item for each included study
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(X2 = 5.94, P = 0.20), post-test (X2 = 5.48, P =0.24) or
follow-up (X2 = 5.96, P = 0.20) [42].
In the cluster RCT by O’Farrell (2010), there was
no significant difference in mean yearly overall alco-
hol consumption (in any setting) at post-intervention
between control (11.6 L; 95 % CI 9.2, 14.2) and inter-
vention groups (8.8 L; 95 % CI 5.6, 12.1) (P = 0.17)
[43]. Kingsland et al. (2015) did not report any such
overall measures of alcohol consumption volume
[44].
Reducing excessive alcohol consumption or intoxication at
the sporting venue and/or overall excessive alcohol
consumption or intoxication
Kingsland et al. 2015 was the only trial that reported an
outcome related to excessive alcohol consumption at a
sporting venue [44]. At baseline, 27 % of intervention
club and 25 % of control club members reported con-
suming alcohol at risky levels (≥5 drinks) at their sports
club. Post-intervention, a significantly smaller propor-
tion of intervention club members (19 %) reported such
a level of alcohol consumption at their sports club com-
pared to control club members (24 %) (OR = 0.63 95 %
CI 0.40–1.00, P = 0.05) [44].
Kingsland et al. 2015 [44] and O’Farrell 2010 [43]
were the only studies that reported data measuring
the impact of interventions on overall excessive
alcohol consumption in any setting. Both studies used
the same measures of alcohol-related harm (overall
AUDIT score and AUDIT subscale scores), and these
data were pooled. However, statistically heterogeneity
was high (I2: 76–87 %).
Table 3 Intervention effects of included studies
Study Intervention effects on outcomes of interest to the review
Carr 1992 Frequency of alcohol use
No significant difference was reported between the groups at pre-test (X2 = 5.94, P = 0.20), post-test
(X2 = 5.48, P = 0.24) or follow-up (X2 = 5.96, P = 0.20).
Change score
Significant difference between the treatment and control group at follow-up (X2 = 6.42, P < 0.05).
In the treatment group, 3.6 % reported decreased use, 89.3 % no change and 7.1 % increased use.
In the control group, 21.1 % reported decreased use, 57.9 % no change and 21.1 % increased use.
Kingsland et al. 2015 Risky alcohol consumption
At baseline, 27 % of intervention club and 25 % of control club members reported risky alcohol
consumption. Post-intervention, 19 % of intervention club members reported risky alcohol
consumption compared to 24 % of control club members (OR = 0.63 95 % CI 0.40–1.00, P = 0.05).
Median total AUDIT score (min, max)
Pre-intervention: control 7 (0, 26), intervention 8 (0, 28); post-intervention: control 7 (0, 25),
intervention 6 (0, 26) (P < 0.01).
Total AUDIT score ≥8
Pre-intervention: control 46 %, intervention 54 %; post-intervention: control 45 %, intervention 38 %
(OR = 0.58 (95 % CI 0.38–0.87, P < 0.01).
AUDIT alcohol consumption subscale
Pre-intervention: control 57 %, intervention 61 %; post-intervention: control 55 %, intervention 47 %
(OR = 0.60 95 % CI 0.41–0.87 P value <0.01).
AUDIT alcohol dependence subscale
Pre-intervention: control 3 %, intervention 4 %; post-intervention: control 4 %, intervention 1 %
(OR = 0.20 95 % CI 0.06–0.65 P value <0.01).
Alcohol-related problems subscale
Pre-intervention: control 48 %, intervention 56 %; post-intervention: control 45 %; intervention 41 %
(OR = 0.67 95 % CI 0.43–1.03 P value 0.03).
O’ Farrell 2010 Mean total AUDIT score
Post-intervention: control 11.0 (95 % CI 10.4–11.7); intervention 11.0 (95 % CI 10.0–11.4); P = 0.94.
Total AUDIT score ≥8
Post-intervention: control 69.9 % (95 % CI 64.1–76.8), intervention: 72.2 (95 % CI 63.7–80.6); P = 0.66.
AUDIT hazardous alcohol use subscale
Post-intervention: control 95.1 % (95 % CI 92.6–97.6); intervention 95.0 % (95 % CI 91.5–98.6); P = 0.97.
AUDIT dependency subscale
Post-intervention: control 60.5 % (95 % CI 53.2–67.8), intervention 59.7 % (95 % CI 49.2–70.1); P = 0.90.
Harmful alcohol use subscale
Post-intervention: control 68.5 % (95 % CI 63.1–73.8), intervention 74.8 % (95 % CI 67.1–85.6); P = 0.17.
Mean yearly consumption
Post-intervention: control 11.6 L (95 % CI 9.2–14.2), intervention 8.8 L (95 % CI 5.6–12.1); P = 0.17.
≥21 standard drinks per week
Post-intervention: control 28.5 % (95 % CI 21.4–35.7), intervention 20.1 % (95 % CI 10.6–29.5); P = 0.15.
Binge drinking
Post-intervention: control 43.5 % (95 % CI 35.2–51.8), intervention 49.1 % (95 % CI 37.8–60.3); P = 0.42.
Mean alcohol harm score
Post-intervention: control 3.0 (95 % CI 2.5–3.6), intervention 2.5 (95 % CI 1.7–3.3); P = 0.26.
Kingsland et al. Systematic Reviews  (2016) 5:12 Page 10 of 14
Kingsland et al. 2015 found that a significantly lower
proportion of intervention group club members (38 %)
reported AUDIT scores above eight compared to control
group club members (45 %), post-intervention (OR =
0.58 (95 % CI 0.38–0.87, P < 0.01) [44], whereas,
O’Farrell did not find any significant difference between
treatment groups for this measure (post-intervention:
control 69.9 % (95 % CI 64.1–76.8, intervention: 72.2 %
(95 % CI 63.7–80.6; P = 0.6)) [43].
Kingsland et al. (2015) reported significant intervention
effect with respect to the AUDIT alcohol consumption
subscale (post-intervention: control 55 %, intervention
47 % (OR = 0.60 95 % CI 0.41–0.87 P value <0.01)) and
the AUDIT alcohol dependence subscale (post-interven-
tion: control 4 %, intervention 1 % (OR = 0.20 95 % CI
0.06–0.65 P value <0.01)) [44]. In contrast, O’Farrell found
no such effects (AUDIT alcohol consumption subscale,
post-intervention: control 95.1 % (95 % CI 92.6–97.6);
intervention 95.0 % (95 % CI 91.5–98.6) (P = 0.97);
AUDIT dependency subscale: post-intervention: control
60.5 % (95 % CI 53.2–67.8); intervention 59.7 % (95 % CI
49.2–70.1) (P = 0.90)) [43].
Neither Kingsland et al. (2015) (post-intervention:
control 45 %; intervention 41 % (OR = 0.67 95 % CI
0.43–1.03 P = 0.07) [44] nor O’Farrell (2010) found a sig-
nificant intervention effect with respect to the AUDIT
alcohol-related problems subscale (post-intervention:
control 68.5 % (95 % CI 63.1–73.8), intervention 74.8 %
(95 % CI 67.1–85.6) (P = 0.17)) [43].
Kingsland et al. 2015 found a significant difference in
median AUDIT score between members of control and
intervention group sports clubs post-intervention (con-
trol: 7 (range = 0, 25); intervention: 6 (range = 0, 26) (P <
0.01)) [44]. O’Farrell 2010 did not find any significant
difference between intervention and control groups in
the proportion of players reporting consumption of 21
or more standard drinks per week (post-intervention:
control 28.5 % (95 % CI 21.4–35.7), intervention 20.1 %
(95 % CI 10.6–29.5); P = 0.15), the proportion of players
reporting consumption of six or more drinks in one set-
ting (‘binge drinking’) (post-intervention: control 43.5 %
(95 % CI 35.2–51.8), intervention 49.1 % (95 % CI
37.8–60.3); P = 0.42), mean total AUDIT score (post-inter-
vention: control 11.0 (95 % CI 10.4–11.7); intervention
11.0 (95 % CI 10.0–11.4); P = 0.94) or mean alcohol harm
score (post-intervention: control 3.0 (95 % CI 2.5–3.6),
intervention 2.5 (95 % CI 1.7–3.3); P = 0.26) [43].
Reducing alcohol-related violence or injury at the sporting
venue and/or overall alcohol-related violence or injury
No included studies reported separate, discrete measures
of alcohol-related violence or injury.
Due to the heterogeneity of included studies, no quan-
titative data synthesis was undertaken.
Discussion
Despite evidence demonstrating elevated levels of risky
alcohol consumption and alcohol-related harm amongst
people involved in sports and recommendations for the
development of interventions to address this risk, the re-
view identified only three controlled trials of relevant
interventions within the sports setting. Two of the in-
cluded studies reported a positive effect on one or more
alcohol consumption or alcohol-related harm outcome
either within the sports setting or overall [42, 44]. As
none of the included trials reported discrete alcohol-
related violence or injury outcomes, the impact of such
interventions on injury or violence in sporting club con-
texts is unknown.
The findings of the study by Carr (1992) were equivo-
cal as they indicate that while 7.1 % of the intervention
group reported increased alcohol use compared with
21.1 % of the control group, 3.6 % of the intervention
group reported decreased use of alcohol compared with
21.1 % of the control group [42]. As such, it is unclear
whether the cognitive-behavioural intervention targeting
substance use by athletes in training settings was effect-
ive in reducing alcohol misuse and related harms. The
findings should also be considered in the context of a
rating of high risk of performance bias, detection bias
and attrition bias, which further supports the equivocal
nature of the reported findings. Findings of reviews of
similar interventions (social norm, motivational inter-
viewing) in young adults in college/university and non-
college settings have found no meaningful benefits asso-
ciated with such interventions for the prevention of al-
cohol misuse [45, 46].
The two included randomised controlled trials that
tested the impact of multicomponent alcohol harm re-
duction interventions in community sports clubs re-
ported mixed results. The intervention reported by
Kingsland et al. 2015 was effective in reducing risky al-
cohol consumption by club members within the com-
munity football club setting and the risk of alcohol-
related harm to club members as measured by AUDIT
[44], whereas the O’Farrell 2010 study found no inter-
vention effect across all related outcomes [43]. These
two studies differed in a number of ways. For example,
the intervention in the Kingsland et al. (2015) trial [44]
was implemented over 2.5 years whereas the O’Farrell
(2010) trial [43] was implemented for 4 months. A lon-
ger implementation period potentially afforded the
Kingsland et al. (2015) [44] trial both more time for the
intervention to change alcohol-related harm outcomes,
as well as a greater dose of intervention, both of which
have been found to be associated with intervention ef-
fectiveness [47]. These findings should also be consid-
ered in the context of the risk of bias assessment. The
O’Farrell (2010) [43] study was considered to have a
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potentially high risk of bias across four (selection bias x
2; performance bias; detection bias) of the seven items,
whereas, the study by Kingsland et al. (2015) [44] was
rated as high risk of bias for only performance bias. As
such, the findings from the Kingsland et al. (2015) [44]
study are potentially more reliable than those of O’Far-
rell (2010) [43].
No studies were found that examined the effectiveness
of interventions in reducing alcohol consumption or
alcohol-related harm by players or spectators in large
sporting venues, such as arenas and stadia. This is des-
pite evidence from Europe [48], the USA [49] and New
Zealand [50] that suggests that sporting clubs and
venues fail to implement alcohol management practices
comprehensively and consistently. For instance, Drygas
et al. reported that only 22 % of 88 sports stadiums
across 10 European countries implemented initiatives to
encourage responsible alcohol use [48], and Lenk et al.
found that only 27 % of 66 professional sports stadiums
in the USA implemented ‘11 or more’ of 12 alcohol con-
trol policies/practices [49]. The findings are also limited
in their generalisability beyond the countries in which
they were conducted, where the sporting venues, popu-
lations and cultures may differ. For instance, despite
emerging data from countries including Brazil [17] and
Japan [51] regarding elevated levels of alcohol-related
harm amongst sporting populations, the potential to
generalise the findings of studies from Ireland and
Australia to such countries is unknown.
Compared to previous systematic reviews of interven-
tions to reduce alcohol-related harm in the sports set-
ting, this review included three controlled trials that had
not been reported in previous reviews [26, 27], primarily
due to the date range of the search and the inclusion of
grey literature. The review conducted by Kolar et al.
(2015) [27] included five cross-sectional studies on the
same intervention, which was also the same intervention
trialled by Kingsland et al. (2015) in the study included
in this review. As reported by Kolar et al. (2015) [27],
these five studies reported significant intervention effects
in alcohol consumption [28, 29], drink-driving [30, 31]
and club revenue [32] and, as such, further support the
findings of Kingsland et al. (2015).
A number of potential methodological limitations of
the review need to be noted. First, a design filter was
used to manage the search, as is suggested for complex
reviews of public health and health promotion interven-
tions [33]. As such, the review needs to be considered in
this context as, while it is considered unlikely, the inclu-
sion of a design filter may have resulted in potentially
eligible studies being missed. Second, some studies
may have been missed through limitations of the
databases searched and non-publication of studies
with negative results.
Given the paucity of controlled trials of interventions in
the sports setting that aim to reduce risky alcohol con-
sumption and alcohol-related harm and the variable quality
and findings of those that have been conducted, further
high quality trials are required in order to determine if such
interventions are broadly effective and should be further
adopted by policy makers and sports administrators.
Conclusions
A limited number of studies have been conducted to as-
sess the effect of interventions implemented in sports
settings on alcohol consumption and related harms.
While two of the three studies found significant inter-
vention effects, it is difficult to determine the extent to
which such effects are generalisable. Further controlled
trials are required in this setting that adhere to high
standards of trial methodology, particularly in profes-
sional sports settings where there is currently an absence
of such research trials.
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